Case-control study on regular Ba Duan Jin practice for patients with chronic neck pain  by Wang, Jing-Yuan et al.
ww.sciencedirect.com
i n t e r n a t i o n a l j o u rn a l o f n u r s i n g s c i e n c e s 1 ( 2 0 1 4 ) 3 6 0e3 6 6Available online at wScienceDirect
journal homepage: ht tp: / /www.elsevier .com/journals / internat ional -
journal -of -nursing-sciences/2352-0132Original ArticleCase-control study on regular Ba Duan Jin practice
for patients with chronic neck painJing-Yuan Wang a, Hong Guo b,*, Ling Tang c,*, Jing Meng b, Li-yun Hu b
a The Affiliated Hospital of Qingdao University, Qingdao 266000, China
b School of Nursing, Beijing University of Chinese Medicine, Beijing 100102, China
c Beijing University of Chinese Medicine Third Affiliated Hospital, Beijing 100029, Chinaa r t i c l e i n f o
Article history:
Received 24 May 2014
Received in revised form
23 October 2014
Accepted 24 October 2014
Available online 4 November 2014
Keywords:
Ba Duan Jin
Community health
Complimentary medicine
Neck pain
Qigong* Corresponding authors.
E-mail addresses: sdzyydxwjy0126@163.c
Peer review under responsibility of Chinese
http://dx.doi.org/10.1016/j.ijnss.2014.10.006
2352-0132/Copyright © 2014, Chinese Nursing
article under the CC BY-NC-ND license (httpa b s t r a c t
Purpose: To observe the long-term effects of regular Ba Duan Jin exercises for patients with
chronic neck pain.
Methods: Participants with chronic neck pain were instructed to perform 30 min/d of Ba
Duan Jin exercises (n ¼ 36) or assigned to a control group (n ¼ 36) for six months. Data from
a visual analogue scale, Northwick Park Neck Pain Questionnaire, and the 36-item Short-
form Health Survey (SF-36) were collected before, and three and six months after inter-
vention began.
Results: Participants undergoing Ba Duan Jin exercises achieved significantly greater
improvement than the controls in visual analogue scale, Northwick Park Neck Pain
Questionnaire and SF-36 health transition scores (all p < 0.05). However, no significant
differences were observed in SF-36 physical or mental component summaries.
Conclusion: Regular Ba Duan Jin practice reduces suffering and pain, and increases health
satisfaction in individuals with chronic neck pain.
Copyright © 2014, Chinese Nursing Association. Production and hosting by Elsevier
(Singapore) Pte Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/3.0/).1. Introduction
Neck pain is a common problem that can affect two-thirds
of the population at some point in their lifetime, with a
prevalence of 14e17% each year [1e4]. Those particularly
affected include office workers, with a prevalence of 46.7% [5],
and women, who are more vulnerable to and less likely to
recover from neck pain [6]. Neck pain can be a drain on health
care resources and cause large social and economic burdens
[7e9].om (J.-Y. Wang), guohcat
Nursing Association
Association. Production
://creativecommons.org/Ba Duan Jin (Chinese Ba Duan Jin qigong) is a long-time
component of Chinese medicine that is still practiced by
many Chinese people [10]. In recent years, a number of studies
have demonstrated the effectiveness of Ba Duan Jin for
relieving pain from cervical spondylosis and scapulohumeral
periarthritis [11e14], as well as for improving participant
quality of life. Nevertheless, the evidence concerning the ef-
fects of Ba Duan Jin on participants with neck pain is still
scarce. Therefore, the aim of this study was to evaluate the
effectiveness of Ba Duan Jin for relieving chronic neck pain in
the elderly (45e75 yr of age).@yahoo.com (H. Guo), zydsyhlb@126.com (L. Tang).
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2.1. Procedures
A case-controlled study was conducted between May and
October 2012 in two different communities in Beijing. Partic-
ipants were recruited through informational material (flyers,
handouts) and cell billboards of the hospital, grassroots clinics
and communities. In addition, we broadcast Ba Duan Jin
background music in communities from 8:00 AM to 10:00 AM
each day.
Participants were initially prescreened in face-to-face in-
terviews according to the primary inclusion and exclusion
criteria, and eligible persons were informed about the study.
Participants who were interested in participating were invited
into the grassroots clinic for an examination. Additional ver-
bal and written information was provided, such as study
design, exercise procedure, and voluntary participation.
Based on the assessment, patients who were willing to
regularly perform the exercises for at least six months were
placed in the Ba Duan Jin group, and those judged to be un-
willing were placed in the control group. All the participants
received weekly telephone follow-up interviews, inquiring
about neck pain symptoms and other interventions, such as
acupuncture, massage, physiotherapy, intake of oral analge-
sics, application of drugs for external use, and participation in
exercise therapy, e.g. tai chi, yoga or swimming. Data were
obtained from questionnaires completed at baseline, and at
three months and six months during the intervention (Fig. 1).
2.2. Participants
2.2.1. Inclusion criteria
Men and women 45e75 years of age with long-term (3 mo)
neck pain [visual analogue scale (VAS)  40 mm] were
included. All participants voluntarily joined the study and
provided informed consent.
2.2.2. Exclusion criteria
Participants were excluded from the study for: cervical pain
due to an accident or related to malignancy; inflammatory
joint disorders; previous spine surgery; congenital spine
deformity; alcohol or substance abuse; other severe physio-
logic or physical diseases; participation in exercise therapy
(e.g. tai chi, yoga or swimming) during the preceding sixFig. 1 e Timeline of study procedures.months; plan to begin physiotherapy that could alter neck
pain; participation in another study in preceding six months.
2.3. Interventions
2.3.1. Control group
Health records for each participant were established. During
the six-month intervention period, the clinics also provided
participants with correct behaviour guidance, such as to avoid
keeping the same posture for a long time, shift their position
each hour when reading or using computer, choose an
appropriate pillow, and instruction on self care of neck pain.
Throughout the intervention period, participants were
followed-up by weekly telephone interviews (30 min each).
These interviews were conducted by four female students in
their third year of undergraduate study in the School of
Nursing, Beijing University of Chinese Medicine, and included
asking the participants about the presence/absence of new
symptoms, aggravation/alleviation of neck pain, and partici-
pation in other treatments, such as acupuncture, massage,
physiotherapy, intake of oral analgesics, application of drugs
for external use, and exercise therapy. Participants were then
provided with the contact information of the study sponsor,
whom they were told to consult if they had any questions
about neck pain or the study.
2.3.2. Ba Duan Jin group
Participants in the Ba Duan Jin group received guidance and
interviews identical to the control group, alongwith a Ba Duan
Jin training program and a collective exercise period. The
training program was implemented to ensure that all partic-
ipants could finish the routine of Ba Duan Jin independently.
Two graduate students trained and recognized by the Beijing
University of Chinese Medicine and with over two years of Ba
Duan Jin experience conducted two-hour daily training ses-
sions at the clinics for the first two weeks. Each participant
was also provided with a teaching video and a pamphlet,
describing the efficacy of qigong, and a step-by-step descrip-
tion of the Ba Duan Jin routine.
Thereafter, a 30-min collective exercise was carried out
daily for the remaining 5.5 mo of the intervention period. The
collective exercisewas conducted in the grassroots clinics by a
volunteer leader (a participant who was voluntarily respon-
sible for playing the Ba Duan Jin backgroundmusic) and one of
the two graduate students who conducted the training pro-
gram. To encourage exercise participation, volunteer leaders
recorded attendance. If participants were unable to attend the
collective exercise, they were instructed to repeat Ba Duan Jin
at home for approximately 30 min each day.
Ba Duan Jin was performed according to “Chinese Health
Qigong Ba Duan Jin”, compiled by the Chinese Health Qigong
Association of the National Sport General Administration. The
Ba Duan Jin exercises begin with a ready position, followed by
eight specific slow movement sequences combined with
breathing techniques (Fig. 2), andconcludewitha closing form.
2.4. Measurements
All participants were asked to complete questionnaires at the
beginning of the study (baseline), and at three and six months
Fig. 2 e Step-by-step description of the Ba Duan Jin routine [15].
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to obtain demographic data, such as name, gender, age, level
of education, frequency and duration of physical exercise,
years of suffering from neck pain, and experience of pain
treatments.
A VASwas used tomeasure the average neck pain intensity
during the previous seven days. Participants were required to
mark their pain level on a 100-mm-long scale, with 0 mm
indicating no pain, and 100 mm indicating unbearable pain
[16]. This method for a quantitative evaluation of pain has
high sensitivity and good reliability and validity, with a test-
retest reliability coefficient of 0.60e0.77 and correlation coef-
ficient of 0.76e0.84 for chronic lower back pain [17].
Participant's function and activity levels were assess with
the Northwick Park Neck Pain Questionnaire (NPQ) [18]. This
questionnaire consists of nine items, assessing the intensity
of neck pain, sleeping, upper limb numbness at night, the
number of hours in pain per day, lifting, reading and watch-
ing, work and housework, social activity, and driving. EachFig. 3 e Flowchart of studyitem is scored from 0 to 4 to yield a total of 36 possible points.
The final score is recalculated as a per cent, with 0% indicating
no pain or difficulties, and 100% indicating maximal pain and
difficulties (a higher score denotes greater cervical dysfunc-
tion). The NPQ demonstrates a high degree of testeretest
reliability, good content validity and internal consistency
(Cronbach's a ¼ 0.87) in Hong Kong [19].
The general quality of life was assessed using the Chinese
version of the 36-item Short-form Health Survey (SF-36) [20].
The SF-36 measures eight domains of health comprising two
summaries. The physical component summary encompasses
measures of physical functioning, role limitations due to
physical problems, bodily pain, and general health. The
mental component summary contains measures of vitality,
social functioning, role limitations due to emotional prob-
lems, and general mental health [21,22]. Individual items are
aggregated and scored on a scale of 0e100, with higher values
indicating a better health status. The SF-36 also includes a
single item scale on health transition, which has five potentialparticipant inclusion.
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satisfaction. The test-retest reliability of each dimension is
>0.68 and Cronbach's a > 0.52. In addition, each item and its
corresponding dimension have a correlation coefficient of
0.43e0.79 and good content validity [23,24].
2.5. Statistical analysis
Data analyses were performed using SPSS 17.0 statistical
software (SPSS Inc., Chicago, IL, USA). Descriptive statistics of
baseline participant characteristics are presented as a per cent
for categorical variables (gender, level of education, frequency
and duration of weekly physical exercise, and experience of
pain treatments), and as the mean ± standard deviation for
continuous variables (years of suffering from neck pain, VAS,
NPQ, and physical and mental component summary scores).
Differences between the two groups were analysed using a c2
test for categorical variables and a Student's t test for contin-
uous variables. Analyses of variance were used to assessTable 1 e Baseline participant demographic and clinical chara
Characteristics Ba Duan Jin (n ¼
Gender
Male 7 (8.9)
Female 27 (25.1)
Age 57.06 ± 8.96
Education
Primary or below 4 (2.5)
Middle school 5 (6.4)
High school 9 (9.9)
College or above 16 (15.3)
Exercise frequency, times/week
0 (no exercise) 9 (7.9)
1e2 13 (10.3)
3e5 6 (7.9)
>6 6 (7.9)
Exercise duration each time, min
0e15 12 (12.3)
16e30 15 (13.8)
31e60 4 (3.0)
>60 3 (4.9)
Pain duration, h (median) 6.50
Experience of pain treatment
No 16 (17.7)
Yes 18 (16.3)
Pain treatments
Acupuncture, massage, or physiotherapy 4 (2.5)
Medication 6 (5.4)
Swimming or yoga 0 (0.5)
Comprehensive treatment 6 (9.4)
No treatment 18 (16.3)
VAS, mm 58.68 ± 12.02
NPQ 23.62 ± 16.83
SF-36
PCS 70.29 ± 18.60
MCS 74.54 ± 15.81
Abbreviations: MCS ¼mental component summary; NPQ ¼ Northwick Par
36 ¼ 36-item Short-form Health Survey; VAS ¼ visual analogue scale.
Notes: Data are presented as n (%) or mean ± standard deviation unless o
a c2 test.
b Student's t test.
c ManneWhitney U test.differences between the evaluation periods. Rank-sum ana-
lyses were used to compare data between groups and within
groups. All analyses were two-sided with p < 0.05 indicating
statistical significance.3. Results
3.1. Participant characteristics
A total of 72 participants were allocated into Ba Duan Jin
(n ¼ 36) and control (n ¼ 36) groups (Fig. 3). Two participants
dropped out of the Ba Duan Jin training program due to lack of
time, and one control participant began a spinal manipulation
therapy, and was excluded from the study. Therefore, 69
participants (51 women, 18 men) with a mean age of
58.23 ± 7.85 yr completed the interventions and follow-up.
Overall, participants suffered from neck pain for a median of
7 years, with a VAS score of 58.12 ± 11.15 mm. Only 52% (36/69)cteristics.
34) Control (n ¼ 35) c2/t/Z p
11 (9.1) 1.051a 0.305
24 (25.9)
59.37 ± 6.51 1.223b 0.230
1 (2.5)
8 (6.6) 2.844a 0.416
11 (10.1)
15 (15.7)
7 (8.1)
8 (10.7) 3.427a 0.330
10 (8.1)
10 (8.1)
13 (12.7)
13 (14.2) 2.494a 0.476
2 (3.0)
7 (5.1)
7.00 0.567c 0.571
20 (18.3) 0.703a 0.402
15 (16.7)
1 (2.5) 5.501a 0.203
5 (5.6)
1 (0.5)
13 (9.6)
15 (16.7)
57.57 ± 10.39 0.167b 0.684
27.56 ± 10.70 1.356b 0.248
69.94 ± 12.03 0.009b 0.924
77.34 ± 10.69 0.763b 0.386
k Neck Pain Questionnaire; PCS ¼ physical component summary; SF-
therwise indicated.
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their neck pain, with 28% (19/69) finally choosing combined
therapy, and 16% (11/69) preferring externally applied therapy.
There were no significant differences in baseline character-
istics between the two groups (Table 1).3.2. Comparisons between interventions in outcome
variables
Significant differences were observed between the Ba Duan Jin
and control groups at three and six months in the VAS score,
as well as the bodily pain and health transition domains of the
SF-36 (all p < 0.05) (Table 2). The NPQ score was significantly
different between the groups after six months of intervention
(p ¼ 0.040). With respect to the remaining measurements, the
Ba Duan Jin and control groups were not significantly
different.Table 2 e Comparisons between interventions in outcome var
Variables Time Ba D
VAS Baseline
3 mo
6 mo
NPQ Baseline
3 mo
6 mo
SF-36
Physical component summary Baseline
3 mo
6 mo
Mental component summary Baseline
3 mo
6 mo
Health transition Baseline
3 mo
6 mo
Physical functioning Baseline
3 mo
6 mo
Role limitations due to physical problems Baseline
3 mo
6 mo
Bodily pain Baseline
3 mo
6 mo
General health Baseline
3 mo
6 mo
Vitality Baseline
3 mo
6 mo
Social functioning Baseline
3 mo
6 mo
Role limitations due to emotional problems Baseline
3 mo
6 mo
General mental health Baseline
3 mo
6 mo
Abbreviations: NPQ ¼ Northwick Park Neck Pain Questionnaire; SF-36 ¼
Note: *p < 0.05; health transition scores were analysed by a Wilcoxon tes3.3. Within-group changes in outcome variables
Within the Ba Duan Jin group, there were significant differ-
ences in the VAS, physical function, bodily pain, vitality and
health transition scores compared to baseline (all p < 0.05)
(Table 3). There were no significant differences over time in
any of the measures in the control group.4. Discussion
The results of this study demonstrate that six months of
regular Ba Duan Jin exercise provided significant improve-
ment for chronic neck pain patients. Specifically, participants
experienced reduced pain as well as improved vitality and
health satisfaction. These findings are in line with other
studies [12,25,26]. Interestingly, the overall physical andiables.
uan Jin (n ¼ 34) Control (n ¼ 35) t/Z p
58.68 ± 12.02 57.57 ± 10.39 0.409 0.684
44.26 ± 13.88 54.71 ± 14.75 3.029 0.003*
48.97 ± 18.54 57.71 ± 12.91 2.279 0.026*
23.62 ± 16.83 27.56 ± 10.70 1.164 0.248
20.99 ± 15.61 26.61 ± 11.04 1.730 0.088
20.17 ± 17.43 27.25 ± 9.59 2.099 0.040*
70.29 ± 18.60 69.94 ± 12.03 0.095 0.924
74.96 ± 17.54 70.77 ± 10.90 1.194 0.237
74.48 ± 17.76 70.16 ± 10.42 1.237 0.220
74.54 ± 15.81 77.34 ± 10.69 0.873 0.386
76.89 ± 14.63 77.06 ± 9.69 0.055 0.956
76.86 ± 12.96 76.93 ± 10.05 0.026 0.979
36.79 33.26 0.889 0.374
29.69 40.16 2.437 0.015*
28.03 41.77 3.049 0.002*
86.76 ± 16.74 87.43 ± 9.65 0.041 0.840
90.00 ± 13.48 88.86 ± 9.16 0.170 0.681
89.71 ± 13.42 87.71 ± 10.03 0.489 0.487
66.91 ± 34.11 67.14 ± 29.56 0.001 0.976
70.59 ± 33.97 69.29 ± 25.79 0.032 0.858
69.85 ± 34.15 68.57 ± 26.67 0.030 0.862
71.91 ± 19.33 70.89 ± 14.04 0.064 0.801
79.91 ± 17.01 69.25 ± 14.81 7.712 0.007*
80.09 ± 16.42 69.17 ± 15.37 8.132 0.006*
55.59 ± 23.55 54.28 ± 12.17 0.084 0.773
59.32 ± 19.77 55.68 ± 13.25 0.811 0.371
58.26 ± 19.25 55.17 ± 14.16 0.580 0.449
63.82 ± 14.77 66.62 ± 12.37 0.728 0.397
70.73 ± 13.76 67.29 ± 8.85 1.541 0.219
68.09 ± 14.04 69.57 ± 8.26 0.288 0.593
88.97 ± 18.14 87.86 ± 8.83 0.106 0.746
88.23 ± 18.70 86.07 ± 9.95 0.363 0.549
89.33 ± 17.44 86.42 ± 11.89 0.659 0.420
77.45 ± 35.50 85.71 ± 30.56 1.076 0.303
80.39 ± 30.83 83.81 ± 27.26 0.238 0.627
79.41 ± 28.44 80.00 ± 29.37 0.007 0.933
67.91 ± 13.28 69.28 ± 12.47 0.196 0.659
68.21 ± 12.86 71.05 ± 12.29 0.886 0.350
70.58 ± 13.02 71.71 ± 11.63 0.144 0.706
36-item Short-form Health Survey; VAS ¼ visual analogue scale.
t, and Student's t tests were used for all other analyses.
Table 3 eWithin-group changes over the intervention
period.
Variables Group F/c2 p
VAS Ba Duan Jin 8.094 0.001*
Control 0.611 0.545
NPQ Ba Duan Jin 0.400 0.672
Control 0.076 0.927
SF-36
Physical component summary Ba Duan Jin 0.692 0.503
Control 0.053 0.949
Mental component summary Ba Duan Jin 0.293 0.746
Control 0.017 0.983
Health transition Ba Duan Jin 6.257 0.044*
Control 0.557 0.757
Physical functioning Ba Duan Jin 5.750 0.009*
Control 1.369 0.261
Role limitations due
to physical problems
Ba Duan Jin 1.963 0.161
Control 0.493 0.573
Bodily pain Ba Duan Jin 20.914 0.000*
Control 0.787 0.434
General health Ba Duan Jin 2.571 0.101
Control 0.400 0.672
Vitality Ba Duan Jin 12.463 0.000*
Control 2.366 0.113
Social functioning Ba Duan Jin 0.298 0.681
Control 0.953 0.372
Role limitations due to
emotional problems
Ba Duan Jin 0.405 0.669
Control 2.428 0.096
General mental health Ba Duan Jin 1.597 0.216
Control 1.976 0.146
Notes: *p < 0.05; health transition scores were analysed by a Krus-
kaleWallis H test, all other analyses were performed using ana-
lyses of variance.
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participants over time. It is possible that this is because the
study population was small, or the observation duration was
too brief. A limitation of using the SF-36 as an evaluative
measure is that it may be too subjective. Therefore, future
studies should aim to utilizemeasures that aremore objective
for assessing dysfunction in individuals with chronic neck
pain.
The strengths of this study include the randomized design
and the inclusion of a controlled comparison group and well-
defined inclusion and exclusion criteria. Furthermore, the use
of standardized procedures and validated outcome measures
reduced variability and bias. However, participants and study
sponsors were not blind to intervention conditions, thus
possibly introducing a source of bias.
In conclusion, older individuals with chronic neck pain can
achieve significant benefits from regular Ba Duan Jin exercise.r e f e r e n c e s
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